Verapamil and flunarizine protect the isolated perfused rat liver against warm ischemia and reperfusion injury.
Using the model of the isolated perfused rat liver, we investigated the influence of the two pharmacologically different calcium channel blockers, verapamil and flunarizine, on changes of ion homeostasis, liver weights, pH deviations and enzyme activities during warm ischemia (37 degrees C) and reperfusion. The LDH and GLDH activities were determined and the calcium, potassium, and sodium concentrations were measured in the effluent. Warm ischemia (180 min) caused an increased enzyme release, a high influx of calcium and sodium into the liver and a massive potassium efflux current. Normoxic reperfusion led to a further increase in hepatic enzyme release and although the loss of potassium ceased, the calcium influx into the liver continued. By the end of reperfusion the liver weight had increased significantly (P < 0.01) in the control group. The two calcium entry blockers were added to the perfusate in various concentrations. Both substances protected the liver against warm ischemia and normoxic reperfusion damage, but they did not inhibit calcium inflow. However, the potassium efflux was significantly reduced by all concentration tasted (P < 0.001). After reperfusion the liver weights were significantly lower in the treated groups (P < 0.001) than in control animals. Thus, the calcium entry blockers verapamil and flunarizine protect liver cells against damage caused by warm ischemia and reperfusion. Furthermore, they prevent the disruption of intracellular potassium homeostasis, which seems to be related to improved volume regulation of liver cells.